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COMPLETE SPECIFICATION 
Monoazo Dyestuffs and process for their manufacture 
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We, Satooz Ltd., of Basle, Switzer- 
land, a Body Corporate organised 
according to the laws of Switzerland, do 
hereby declare the invention, for which 
we pray that a patent may be granted to 
us, and the method by which it is to 
beperfonned, to be particularly described 
in and by the following statement:— 

The object of the present invention is 
to produce monoazo dyestuffs^ which draw 
onto acetate rayon, polyamide or poly- 
ester fibres in pure yellow to orange 
coloured shades and whose dyeings excel 
with excellent fastness to light, washing 
and sublimation and which are also fast 
towards combustion gases, hereinafter 
referred to as gas fumes. 

The monoazo dyestuffs produced accord- 
ing to the present invention have the 
composition 
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wherein R denotes a benzene or naphtha- 
lene residue, W denotes a hydrogen atom 
or n — S0 a — alkyl group and X denotes 
a hydrogen, chlorine, bromine or fluorine 
atom or an alkyl fluoroalkyl or — SO* — 
alkyl group, and Ik denotes the radical 
of a tertiary aminobenzene compound 
which is free from halogen atoms and may 
possess in meta-position to the tertiary 
amino group an alkyl group and in which 
a cyaaoaltyl group* is attached to the 
nitrogen atom, the other substituent be- 
ing alkyl or hydroxy alkyl. 

r< Alkyl " denotes throughout the 
specification an alkyl group containing at 
least one and a * most three carbon atoms. 

The new monoazo dyestuffs are obtained 
by coupling one molecular proportion of 
the diazo compound of an amine of the 

Wrice 2s. 8d.\^ ^ ^ 
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benzene or naphthalene series which cor- 
responds to the general formula 

W 

Alkyl— O a S— R— NH a 

X 

wherein R denote* a benzene or naphtha- 
lene residue, W denotes a hydrogen atom 45 
or a — S0 2 — alkyl group, and X denotes 
a hydrogen, chlorine, bromine or fluorine 
atom or an alkyl fluoroalkyl or — S0 2 — 
alkyl group, with one molecular propor- 
tion of a tertiary aminobenzene compound 
which is free from halogen atoms and 
may possess in meta-position to the 
tertiary amino group an alkyl group and 
in which a eyanoalkyl group is attached 
to the nitrogen atom, the other sub- 
stituent being alkyl or kydroxyalkyl, 

It is already known to couple diazo*ised 
aminobenzenes containing at least one 
alkyl sulphone group but devoid of nitro 
or water-solubilising groups, with ter- 
tiary amines of the benzene series. 
Amongst the azo components which may 
be used to carry out this reaction may for 
example be mentioned: N : N-dimethyl- 
aminobeuzene N* : N - oUethylaminoben- 
zene, If - ethyl-K' - hydroxy ethylamino- 
benzene, If-ethyl-lf-mlethoxyethylamino- 
benzene, or 1-(N : TTnliniethoxy-ethyl)- 
amino-2-methoxy^5-methylbenzene, when 
yellow to orange red dyestuffs are ob- 
tained which partly dye acetate rayon 
only very badly and whose dyeings in- 
asmuch as the dyestuffs draw on to acetate 
rayon are insufficiently fast to light. On 
the other hand it is already known that 
diazotised nitro amino benzenes contain- 
ing one alkyl sulphone group but devoid 
of water solubilising groups, can be 
coupled with tertiary amines of the ben- 
zene series in which at least one cyano- 80 
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alkyl group is attached to the nitrogen zene; 2T-ethyl-N-.oyanometh^^ 

atom. According to the latter process zene : ox N-liydroxyetliyl-lT^anomethyl- 

there are, however obtained dywtufEs amjuiobenzene. .'*.*' 
which dye acetate, rayon in blueiah .Coupling of the diazo compound with - 

1 tinged red tints.. The shades of these pro- the. azo component is carried out in. the 70 

ducts on _ polyamide/ fibres - differ from usual manner, preferably in an acidic 

those on acetate rayon and are much in- aqueous medium , The monoazo dyea tuffs 

. .." ferior in their fastness jo light,. -.■ which precipitate are filtered off, washed 
AH the disadvantages of the. above /and dried- 

10 mentioned processes known hitherto — viz; The following examples illustrate the .75 \ 

poor drawing capacity onto acetate ii^ention without limiting : it. The 

rayon t insufficient fajstness to light and amount^ and conditions of temperatures 

undesixed shades on polyamide fibres 1 — may -be varied in some- cases to a large 

are now removed by the process according extent within the scope of the above 

. 15 to the present invention which allows the nientibned description. The jjarts are by. , * 80 

production . of dyestuffe which draw well weight and the^ temperature is expressed 

onto acetate rayon and. which dye these in. degrees {Jenligrade, 
and polyamide fibres. . in pure yellow to r ExAMFiiS L 

orange shades of deep colour of excellent 10, 3 parts of 1-ainjno^-cUoKM^met^l-. 

20 fastness to light. The other fastnesses are sulphonylbengene are diazptised in the 85 

also very good M/nienfioned above." It is usual manner afc-OCT- with 3;5. parts of 

' quite surprising that :by introducing a - sodium nitrite in 6&- parts of concentrated 

cyanoalkyl group into the azo component sulphuric acid; . The ruction, mixture is 1 

. used in the first of "ite" above mentioned then poured- onto. 350 parte of ice "and 75 

-2S-. known processes^ the drawing/capacity of parts of water/ A solution of 10 parts i -of iN> 

the new dyestuffa could be considerably Jf-hydroigrethyl -N - cyanoetiyl-amino- ; 

improved, in many, cases. . .; benzene in 10 : parts" of co!octotrated 

It- is furthennof $ "a^ remarkable . fact . hydrochlorio: acid and 35. parts of. water 

that the dyestuff obtained accordiiig to is now added dropwise. When coupling. 

' .3d the process of the : present invention "allow is.coihpleted the monoazo ^yestuff. formed 95 - *- 

the dyeing, of fabrics made from cellulose is filtered off, washed free from acid and 

acetates .and polyamide fibres in. the 6ame toed.^/- - 

shade without impairing the fastness to" '[ : If tfie dyestutf is -dispersed "in tho 

light to a considerable extent. usual .manner it dyes acetate rayon and 

35 Amongst the amines "of the benzene- or polyauiide fibres in deep yellow tinged 100," 

naphthalene series "which, may . be need, orange tiats of excellent fastness to light 

for the preparation of the dia^o com- and very good f astness to wet feeatnients;. 

;;. pounds the following \may,- for example,. If the .10.3 parts of l-amiao-2 i chloro-4- 
." be mentioned : / al^lsulphonyl-amino-* . methylsulphonylbenzene are replaced by 

. AOl bonsenes,; "alykylsnl^^ 12.S parts of l-amino-2-brom6-4-methyt 105 . 

benzenes, alkylsuiphonytbromo-amino- sulphonylbenzene then a dyestuff of simi- 

benzenes, alkylsukhonyl-fluoro - amino- . lar properties is. obtained, 
benzenes, al%lsu1nlionyI-alkyl \- amino- , JExaeepeb 2. 

" benzenes, alkyls^phpnylfiuproalkyl- If the azb component mentioned in 

45 - aminobenzenes, it : * " (aliyl&ulphonyi)- example I 1' is replaced by l-(N-hydroxy- 110 - 

amiuobenzenes, . dj (al^lsulphonyl/r ":. ethylrN-cyanoe1^l-amino-3 methylben- 

chloro - axainol>enzene3, ; dS" r (ajiylsut " zeno then a similar dyestufir is obtained, 
phouyl^brcmio-^minobenzenes^ di-(alkyi-- Example 3. : 

sulphonyl) - fluoro-azainpbenzenes 5 Ifri*-. If the. 10.3 -parts of l-amino-2-chloro- ' 

. 50 (al^l^ulphonyl)-andiiob«nzenes . or,, if. 4-ime1iylsuIphonyl-benzene mentioned in 115 *. 

* required, further substituted alkylsut the previous - examples are rejplaced by 

phcmylraminonaphthalenes," • **-.' - 10,3 part? of the isomeric i-amino-&». 
Ae azb -components the following are, " met^ylsulphonyl«'4^]ildroben2ene -then a 

. for example suitable: — - methyl-N- dyestuff is obtained which also dyes 

55 cyanoethyl-aininobenzene/ ;N" - dEhyi-N- acetate raypn with a yellow tinged orange 120 
cyauoether-aminobenz ene^: TS - hydroxy ..colour. - 
" ethyl-W-cyanoetiiyL - aminobengene, -N- Bxampi»ei 4. 

hydroxypropyl -IT-* cyanoethyl - amino- 12.5 . pfcirfo. of l-amino^lnrom6-2- 

benzene^ l-OSr-inetbyL - 3ST - cyanoeliyl)- methylsulphonyl benzene are diazotised 

60 amiuo^-methylbenzene, l«^(H"-ethvl;T N- in -the manner described above. After 125 

. cyanoethyl Vamino^methylbenzeoie, 1- jtouring the diazo solution onto ice water 

<N-hy^xyethyI-N-Ksyanoe1^ - amino- it is coaled mft a solution of 10.5 parts 

3-ethylbenzene, 1-^-hydroxypropyI-lT* of "': 1-(JN- hydroxye^ytN^yan»thyl^ 

cyanoethyl)-amino^ - methylbenzene, J- . aniino-S^eliylbeiizene in 10 "parte of 

65 N-methyl-N - eyanomethyl - aminoben^ concentrated hydrochloric acid and 25 130 - 
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parte of water. The dyestuff formed is 
worked up in the usual manner. It dyes 
acetate rayon in deep yellow tinged 
orange tints of good fastness to light. 

5 Example 5. 

6.2 parts of l-amino-2:4-di-(methyl- 
sulphonyl)-benzene are stirred into 6.3 
parte of concentrated hydrochloric acid 
and 10 parts of water for some time and 

10 {hen diazotised in the presence of 20 parte 
of ice and 1.75 parts of sodium nitrite. The 
diazo compound is coupled with 5 parts 
of 1ST - hydroxyethvl - N - cyanoethyl- 
amino-benzene dissolved in a mixture of 

15 50 parts of water, 5 parts of concentrated 
hydrochloric acid* and 60 parts of ice. 
The dyestuff formed is filtered off, washed 
free from acid and dried. 
If the dyestuff is dispersed in the 

20 usual manner it dyes acetate rayon with 
brilliant orange tints of excellent fast- 
ness a to light, .washing, gas fumes and 
sublimation. 

Example 6. 

25 7.6 parte of sodium nitrite are added 
within 1 hour at 60° to 90 parts of con- 
centrated sulphuric acid. The solution is 
cooled to 10—20° and diluted with 100 
parts of concentrated acetic acid where- 

30 upon 24.9 parts of l-axnino~2:4-di- 
(methyIsulphonyl)-benzene are added at 
10^—15°. 100 parte of concentrated acetic 
acid are then added drop wise and the 
excess nitrite i 8 destroyed with 5 parts, of 

35 urea. The diazo solution is poured onto 
350 parts of ice and coupled with a solu- 
tion of 21 parts of 1-CNT-hydroxyethyl-N 1 - 
cyanoethyl-amino-3-methylbens5ene in 200 
parts of water, 10© parts of ice and 20 

40 parts of 30% hydrochloric acid. The dye- 
stuff formed is filtered off, washed free 
from acid and dried. It dyes acetate rayon 
with red-orange tints of very good fast- 
ness properties. 

45 Example 7. 

If in example 6 the 21 parts of the* azo 
component l-(-hydroxyethyl-B" - cyano- 
ethyl)-amino-3-methylbenzene are re- 
placed by 18 parts of N-ethyl-N-cyano- 

50 ethyl-ammobenzene then a dyestuff of 
similar properties is obtained. 

Example 8. 
If in example 6 the azo component is 
replaced by 21 parts of N-hydroxypropyl- 

55 N-cyanoethyl-amino benzene then a dye- 
stuff i fl obtained which also dyes acetate 
rayon in deep red-orange tints of very 
good fastness properties. 

Example 9. 

60 5 parts of sodium nitrite are added at 
60° to 60 parts of concentrated sulphuric 
acid. The solution is cooled to 10 — 20° 
and diluted at this temperature with 65 
parts of concentrated acetic acid. 15 parts 

65 of l-amino-4 - methylsulphonylnaphtha- 



lene are gradually added at 10 — 15° and 
a further 65 parts of concentrated acetic 
acid are then added to the solution. After 
1 hour the excess nitrite ia neutralised 
with 3 parts of urea and the diazotisation 70 
mixture is noured onto 750 parts of ice. 
The suspension now present is neutralised 
with 136 parts of crystalline sodium 
acetate and then coupled with a solution 
of 13 parte of N-hyaroxyethyl ST-cyano- 75 
ethyl-aniinobanzene in 150 parts of, water 
and 14 parts of 30% hydrochloric acid. 
The dyestuff obtained dyes acetate rayon 
and pulyamide fibres in deep orange tints 
of very good fastness properties. 80 

Example 10. 

If in example 0 the 13 parts of H*- 
bydroxyethyl - N - cyanoethylaminohen- 
zene are replaced by 14 parts of l-(^- - 
hydroxyethyl-N-cyanoethyl) - amino - 3 85 
methylbenzene then a dyestuff is obtained 
which dyes polyamide fibres in particular 
in yellowish tinged scarlet red tints of 
extraordinary fastness to light and very 
good fastness to wet treatments. 90 

Example 11. 

17. 1 parts of l-amino-4-methylsul- 
phonylbenzene are stirred into 50 parts of 
concentrated acetic acid and then poured 
onto 150 parts of ice and 30 parts of 95 
3Q%. hydrochloric acid. One diazo tises at 
0° with a solution of 7 parts of sodium 
nitrite and 30 parts of water. 20 parts of 
N-hydioxyethyl-N cyanoethyl - amino- 
benzene are added to the diazo solution 100 
when a dyestuff is formed which dyes in 
reddish tinged yellow tints of very good 
fastness properties. 

FiTTATtTPT.TS 12. 

0.6 parte of the dyestuff obtained 105 
according to the method described in 
example 1 are dispersed with the aid of 
Turkey Bed oil and dyed onto 100 parts 
of acetate rayon in a soap bath in the 
usual manner, preferably at raised tern- 110 
peratures. Pure orange coloured tints of 
excellent fastness properties are ob- 
tained. In order to improve the disper- 
sion, the dyestuff can be ground prior to 
the dyeing process with suitable wetting 115 
agents, dispersing agents or emulsifiers, 
preferably in the presence of inorganic 
salts such as sodium sulphate. 

Example 13. 

10 parts of a 20% aqeuous paste of the 120 
dyestuff obtained acorcfing to the method 
described in example 1 are thoroughly 
mixed with 10 parte of diethylene gly- 
col and 80 parte of gum arabio. The print- 
ing paste obtained yields after steaming 125 
on acetate rayon and polyamide fibres 
orange coloured prints of excellent fast-, 
ness properties. 

Example 14. 

5 parts of sodium nitrite are added at 130 



BEST AVAILABLE COPY 



722,474 



60° to 65 parts of concentrated sul- 
phuric acid. After the conversion to 
nitrosyl sulphuric acid is completed, 15 
parts of i-amino-5-mefcliyl - sulphonyl? 

5 naphthalene are added at 15-^-20° to the 
solution which haa been diluted with 65 
parts of concentrated acetic acid and sub- 
sequently another 65 parte of concentrated 
acetic acid are added. After 1 hour the 

10 excess nitrite is destroyed, with 3 parts 
of urea and the diaao mixture is then 
poured onto 500 parts of ice and 1500 
parts of water. A solution of 13 parts of 
ff-hydroxyethyl-N - cyanoethyl - amino- 

15 benzene in 16 parte of 30% hydrochloric 
acid ana 150 parts of water is now added 
dropwise to the diazo solution obtained. 
The dyestuff precipitates after soma time 
as a dark red suspension. It is worked 

20 up in the usual manner and dyes acetate 
rayon and polyamide fibres in orange 
coloured tints. 

EaCAMBUB 16. 

5 parts of sodium nitrite are added at 

25 60° to 65 parts of concentrated sulphuric, 
acid. Alter the conversion to mtrosyl 
sulphuric acid is completed, 20 parts of 
l-amino-2-bromo~4 - methyl - suiphonyl- 
naphthalene are added at 15 — 20° to th© 

30 solution which has been diluted with 65 
parts of concentrated acetic acid. The di- 
azo mixture is subsequently diluted again 
with 65 parts of concentrated acetic acid. 
After one hour the excesa nitrite is de- 

35 stroyed with 3 parts of urea and the mix- 
ture is poured onto 500 parts of ice and 
1500 parts of water. A solution of 13 parts 
of N-hydroxyethyl-N-cyanoethyl-amino- 
benzene in 16 parts of 30% hydrochloric 

40 acid and 150 parte of water ia added 
dropwise to the diazo solution obtained. A 
dark red dyestufl is soon formed which, 
when. worked up in the* usual manner, 
dyes acetate rayon and polyamide fibres 

45 in orange coloured tints. - 

If the azo component in this example is 
replaced by 14 parts of l-(N-hydroxy- 
ethyl-N-cyanoethyl) - amino-3 - methyl- 
benzene then a scarlet red powder is ob- 

50 tained which dyes acetate rayon and poly- 
amide fibres in slightly more reddish- 
tinged tints. 

"What we claim is r — 

1. A process for the preparation of 

55 monoazo dyestuffe characterised in that 
one molecular proportion of . the diazo 
compound of an amine of the benzene or 
naphthalene series which corresponds to 
the general formula m 



W 
I 



wherein B denotes a benzene or naphtha- 
lene residue, W denotes a hydrogen , atom 
or a — S0 2 — alkyl group and 31 denotes 
a hydrogen, chlorine bromine or. fluoav 
ine atom or an alfcyl fluoroalkyl or 65 
— SO*— alkyl group, is* coupled with one 
molecular proportion of a tertiary amino- 
benzene compound which is free from 
halogen atoms and may possess in meta- 
position to the tertiary amino group an 70 
alkyl ^roup and in which one cyanoalkyl 
group is attached, to the. nitrogen atom, 
the other substituent being alkyl cr 
hydroxyalkyl. 

2. A process according to claim 1 in 75 
which the amine of the benzene or naph- 
thalene series is an amine which corre- 
sponds to the formula 

I 

wherein E* denotes a benzene or naphtha- 
lene residue and X denotes a hydrogen, 80 
chlorine or bromine atom or a 
— SO a — CH 3 group, and in which the ter- 
tiary aminobenzene compound is a 1T- 
cyanoalkyl-N-alkyl-aminobenzene, or u 

N-cyanoalkyl - N-hyo^xvalkylaminobeu- 85 
zene, whose benzene nuclei may be sub- 
stituted by an alkyl group. 

3. A process for the preparation of 
monoazo dyestnflfe substantially as here- 
in described. 90 

4. The inonoazo dyestuffe which corre- 
spond to the general formula 

W 

Alkyl— O a S— i-N = N— B 1 

wherein R, W and X have the signifi- 
cance shown in claim 1, and R 1 denotes 95 
the radical of . a tertiary aminobenzene 
compound which is free from halogen 
atoms and may possess in mete-position 
to the tertiary amino group an alkyl 
group and in which a cyanoalkyl group is 100 
attached to the nitrogen atom, the other 
substituent being alkyl or hydroxyalkyl. 

5. The monoazo dyestuife which corre- 
spond to the general formula 



A 
I 




105 



60 



Alkyl-O a S^-Br^NH a 



wherein R and X have' the significance 
shown in claim 2 and Y denotes a hydro- 
gen atom or an alkyl group in the meta 
position to the tertiary* amino "group, and 
wherein Z denotes an alkyl group or an 110 
hydroxyalkyl "group/ 
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6. The particular monoaso ctyeetuifc; 
herein described. 

7. A dyeing or printing process in 
which a dyestuff as claimed in any one • i 
claims 4 to 6 is used to dye or print oret- 
ate rayon, polyamide or polyester fibres. 

8. A dyeing process conducted substan- 
lially as described in example 13 herein. 

9/ A printing process conducted sub- 



stantially as described in example 18 10 
herein. 

10. Acetate rayon, polyamide or poly- 
ester fibres whenever dyed or printed 
according to the processes claimed in any 
of claims 7, 8 or 9. 15 

MEWBFBJs, ELTfliS & CO., 
70 & 72, Chancery Lane, London, W.C.2, 
Chartered Patent Agents. 
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